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(54) SEMiCONDUCTOR DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a transparent 
transistor using a transparent channel layer of zinc oxide 
doped with a 3d transition metal element, etc., free from 
the need of heat treatment. 
SOLUTION: A channel layer 1 1 is formed of a 
transparent semiconductor, e.g. zinc oxide ZnO doped 
with a 3d transition metal element, etc. A source 12, a 
drain 13 or a gate 14 entirely or partly uses a transparent 
electrode which uses e.g. a transparent conductive 
material such as conductive ZnO doped with a III 
element, etc. A gate insulation layer 15 uses e.g. a 
transparent insulative material such as insulative ZnO 
doped with an element capable of taking a monovalence 
or a V element or 3d transition metal element. A 

substrate 16 may use a material comparatively easily affected by heat treatment e.g. plastics, 
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[MS* 1 ] BftftSIBZ n 0 . F 5 *AC dO, 
ZnOlCl IB7cS^L<(iI IA7cS^L<liVIB. 

1 1 IKtc^S L < tivi iKtc«£ L < li I BotS£ L < U 
VKsaWKv* tlfrt F-T LfcjgL< ti H-TLfir^ 

mm&z n am^mmnmrn. i n 2 o 3 * t < u 

Sn0 2 ^L<Ji ( I n-Sn) Ox $r£eO#5»tt 
AM*. 

imm ] mmwrv^mn. mamms dg 

it^JS 1 tfEtSo^tjcf'AM x, 
[ffcftJB 6 ] IJEjfflBf - y *;WB t Buie^- F k (0® 

tt3d*Btt«rc*£F-7Ufc«^ZnO, Si 

n, sio 2 eaagtetttttm. &jiietttt!MUta. 

t, Zm - « Lix OX(2Z n i - x (LiyMg 

x - y ) omn®m-m<r)&wmmn$m^fc7-h 

O^ftrA'WX. 
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[|f$J»9] III«5E*gL<JiVH»saS* F-rUs 

lft5a^L<«vfi7C«*H-rL. £4>fc3djH£ 

lzWm£.°$ttWfo* K-TLfcZ nO»*Hi9lp» 

10 nw^k. 

1 1 mimm t < I4VI I J£7Cf?l« L < f * I K5c*0H Y**n 
F -r t fc£ L < (i F -r 1 5firv«itt z n omen 

wmmm®. in 2 03m.<ttsno 2 ;gL<ii 
( i n-s n) Ox Kwmanmnw. xia. awe* 

U7 a u ? ? t**i«i»«snfc . ^-xm 

20 fc«tt. Xtt, t < «X 5 >y * t 

mtizz'VB&.ztiitfflfflzz e>iz*ffiitim?m9 
iztmvtf-mft-f'U 

imm. 1 1 3 1 xti 7 icie®o^f*r >m x 
n. s i o 2 z&mmm&m. wmmwm. 

30 -rs^ftrA-fx. 
[000 1] 

m. mz. ffiibyyisxtt. mvyyv*?* 

40 [0002] 

[ce*cDfe«] as±^co^ttsg«)iF5y^^{i. 

yn)v\%±vxwm<rmmFt<mw9fr. * 
m^izttfx-th. 

[ooo3]t^, -mz. mtasiifw xnmim 

&(r>byyiSxftLX\i. rwyrx-sVny^ 
if^'jnyf^v^iih^y 'Jx 9 tfm^biix 
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fflWC. 3tfcj:ft*-ry71HiW)CtTtl»±Urv»6. 
[0004] HRfc. iWW^A'f *<4, Hffl^ 
V3yfS*:£<ffiffl3*vaJ9, #x*/Hf-(L ft* 

mm-hh. u>LW>^ioc.»fflf 10 

BS^ffiftfte (UUP*) tfifeH"*. J: -j 
«e»fl:fcJ:Sh7yyx^iiiaw«/K Xfct *<t9 

[0005] *3HH««|2. :WT, IMSIB ( Z n 20 

o) z?m#tLxmvzh7>i;z.?i l zmtm9t$: 

Tft4 (WBTl 0-326889*, #H¥1 1-0 
82 0 4 3^#BS) '. 

[ 0 0 0 6 ] *JW8««4i*i.4T{c. 
«U:fcifflBBMk!Eft«!WS» N 5 V ^ * ( Z n O - T 
FT) £f£gfL. ON/OFFJt4. 5X10 5 . L# 
V^fM^l. 3V, «|H»SlS*Kl5 0cin2/V3 30 
WWtt^fefufeitSWftLfc (-tSA>s 2000. 
3 J6fliWI**rW**s 2 9 P-Y L - 1 6 . # 
88) . 

[0007] .KOi 0 K % ««^«IB» 

zm^zuzi;*). simemmzmgzGL*^* 

o izl .. SliteJf SrJ&JfctSdfrgfciK L. 40 
[00 08] 

*9X'\±.mi%.hZ%Zttctfh. on/of fit 
o n - o f f Jfct***<%ftfctt. SMrCttnffitf>«$l 
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fc*>. ZnO^COL i W-TffltibbtlX 

$fz. znnfeb* Bta^on-of fit (mm, 1 
o 5 jjll) wm& (m>m mta, ioocm 

«\ 5 0 0*01^) cor--^sas* s ^t'?)0 7t, * 

[0 00 9] ttZ. ft*. *G3«fiBB5 7 4 4864# 

T^mmxLxm&mwbtm^hh, 

low, of fttircoy w 

[0010] *»HHU Ja±<0jjStfc«*. Z n o«oa 
WSrf-v */l4f$f£ Nif(7)3<i ^AfBc* * jRW" 

4itK«t vmi&mtt&ztx'. yami&& (mi 
-of f jtav»«*sr#T, flawxtiBtaow** 

*K*tt««0«ft| h 9 yv'X^ SrJBfifctS ^ 1 1 g wt 

[ooi i ] *miii. &Wh?yifA9&* m 
»3tu-ir^x ? h s y xamfoiMBiKF 

[00 12] 

izXlt. BflaE«ZnO» UMfc^HS^ACdO, Z 
nOt I I B5a^U<liI I Ajc^^L<{4VI Bjc 
St'JOi.feft^XWI^KOrtV^^fflV^ 3d 

HlSj7c5g«t<{iViim7c5g«L<(ilSOT^U 

* V 4Wtt Z n O*0mmK&tt&* I n 2 O a « L 
<(4Sn0 2 ^L<li ( I n-Sn) Ox^rifCOjSB^I 

f-Yy^JljWBjSSJiifcrtwttWtfflR^flifc* 

[0013] IMPPWIeyA-f ^{4. S fefc, ffflB^SS 
frr^ * OhuE H U-f y« U < (4 V- ^ t %M UcS 
«> XJ4. WEFM y«L<J4y-^fc*«S*Lfcffi 



11/10/06, EAST Version: 2.0.3.0 



5 ■ 

L<\tV-xkWRLt:fgM* Xtt, fflfEh'Mv^U 
k . WKflWLt^WKy- r- L < (ifbattttl 

k, iiiiey-h^i«L<<i«triaft!i^jg^®±^ i i £ « 

#Jf Xttgft/lk fc J: OJBdtSft* 3 yr^SrfiliT 
[00 14]*5SBHO»2<0»Si*SlcJ:4fc. 1 1 IK 

**fc:*o»jKsnfcxsv^afevt3i/^^, xtt, 

<-Xt. lfc7cS5£L<ttV;&7c5R* b'-rl, 

&**>1i-ffcJ«Stit«Cf i^lfift* b'-rUrZ n OS? 

7^tW:3P?^k, in»i7a^L<ttvnM0c*«f 
I < tt I Kjc^OV vfihri** F-r L,fc£ U < tt H -r 
L*V^ttZn0*O^»1IttfflPL I n 2 0 3 .f 
L<iiSn0 2 £L<tt ( I n-Sn) 0* 
gift. Xtt, aWT^rV^Wm*. **>£»XU:- 

[0015] «ftfi*»*TAM X(±, § fefc, fulfil 

(BtfL Xtt, tWE3^^«U<ttx5y^tiS«Sfi 

T'AV Xtt, $ fc, IffiPMWfr^'W X<T)mi?\s9 

?%i< (ix $ ? tmtiLtimw, xtt, fiWBaw^ 

*=gt < fix 5 y ? fc^3ftfcflW)¥IWlegU < 

[ooi6] ±ncr>£v%*mftTJU 
ast. Hiffl65a^u<iiviift7a^L<tiift7cs^ 

L&V WtttZ n oeojgBJ]*Vtifm . I n 2 0 3 S 
L<ttSn0 2 «L<tt ( I n-Sn) O.ftifoaBl 

Xtt, S"3!T&v>«ffl5ffl£Jfl^Tt>J:v*. 
[0017] ME¥*ftTAM xtt, § fct, m&jc 

*g t < ttvi is5cS£ u < n i ssaeg k u vsot 

ZnO*<0»D»«ttWH, In 2 0 3 «L<ttSnO 
2 £L<tt ( I n-Sn) OxJSrif^aWWJtttJ: 1 ) 

[0018] #«*f x*mt? * >)9xmzm\ 

U h 7 >y'x 3 yifXtt?&ftfi!A*&fi 
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=e m^m Ltz*m#T>u x im+& . 

[00 19] 

[ %&aSgtt<3J&« ] ( l ) WffSMI h 5 y v x ? ( F i 
eld Effect Transistor, FET) 
H 1 *SMHfc:ff 6 h7>-^ ?<7>§S 1 comMcoM® 

nmmmziz?. hi (a> lOT^iot, mm 

llte^ffioh^yy'x^tt, FETKli-f &i>tf>T'$> 

0 . ?-v*;WB 1 1 . y-x 1 2 , KU"f y l 3 , y- 
10 ,ni y-ht&mi 5, »si6frii^&. ami 

6<o±wi. y-r- 14, y-r-tetiii se^LTf- 

■ **/WBl isWBiit$ii$. ftMl lfcli. y- 
Mte^s 1 5 , v-x 1 2&VH m y 1 3m^n 

4. 

[00203 01 (b> leu, * i nwtfwiBwsm 

WlffiZtit. .lOr-^yy'x^tt, *Kl6*>J:fc:. 

y— m 4 , y- hfeaui 1 5»fE?<u . § 'he 

licit ±»C V-Xl 2RVVl>>4> 

20 3 -y h 4f ± o , -e-n-f . ; <^rc 

{is 01 (A) fcJt^Tf-ir y-M 4 OTBBfc 
[002 1 ] JaTC«-flWc58R<OW¥H=-3V^TttBW" 

it*. iMH%f-y^JI«XRf|j: LTti, (ylilf, ffi-fb 
S»ZnO, IWb&HS«>ACdO s ZnOCtgf^! 
^A>H^-yr*ifSrllBW6fc«>CI I Bjx^ (C 
d, Hg) «U<ttI I AjiM (Be, Mg, Ca, S 
r.Ba, Ra) £L<l±V I Btc* (S, Se, T 
30 e, Po) &^ifcft^ftX(ia^*^5rtV^*»* 

• fibS. I I B7E*Srfti£fcfctf>i:l/CU:, Witf. K 
jk^ h'S^ Affile dx Zni - x O, IIA7C^$-JP 

x Z n i - x OfW tixS. 3 d^^«7c3gXW 

±#S**ik36«T*S. 3 dg^^JRjxSk LTIi, 
40 0<Ji.lf, Sc, Ti, V, Cr, Mn, Fe, Co, N 

1, Cu^l.. HHkLTlS. Ni, Mn, aA/l> 

hs «ss*as«*-c (flutf, n i * 2%ss^) , 
[0022] -f+^ai ltt, m&m&<?)3dmm: 
^mziz-th^miitf. *«W3e«xi*ifc»&xttH 

-7•fiT•'^'-n■4«t^HU•C i bJ:V^„ W^.lf, N i k 

MntiffSiOJiF-T^iikJ&frS*. 

^JB 1 ltt. 3 d^A«7aRXtt*±3HXttifflB J l £ * 

so #<rmm$ttwz%mz?&^m<7>v-7m 
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%.muz*)x\tmmmitzi>). t&mxam 
mzmgzmmit:*). m&com&&&v>®#mt t 

[00 23] 02 3djf&&Jg7cl?t<0K-7'*klg 

{•tTV^it^Us lt& 9^ Ufc^T-'o-y HI F 

Z nOOJSJSfcJt'^ 3 dji^&JgjcSS?- F-7*LfcZ 
"fitA^S. Mitf, Mn. Sc, Crfli, ffiV^ 

[0024] $2fc s V-.X12, FWyi3XJi7* 
-H4I1 ^JJUlHBCitfPnWjWB^ 
fefi*. 3MWatLT«. Mi(f, lll*SE*(B. 
AUGa, In.Tl). VIIfli7C* <F. CI, B 

r, I ) s IEotS? (L i ,Na,K.Rb,Cs), 
VSotS ( N. P , As, Sb, B i ) Wrftl^i F 

ittzn o*?cr>mw&mmTwm\. ^n?>. zzx\ 

il&H) . V-X12. KW5'13Xli*'- 

F14kLT(l, -e«0fl!l*=. In 2 0 3 , Sn02, 
(In-Sn)O, 4ifOiaBH*«*^ffl^&i k **r 

ifes mzmmizt. ai , cu^^js 

[0025] S!3fc. y-Mft«Wl 5 k L/C 11, Mi 
(1, lffiWflBR&IStO^iSSSXIiVBlTcaitXIl, 3d 
S^«7Cfit£ H-rL3t««kttZ n O, SiN, Si 
O 2 ^ W>%SSttWf4tf'ffl V * . 1 tiTCHift 

9o67C*k LXit. mitt. IflSc* (Li. Na. 

k, Rb. cs) , cu, Ag, Aums. vmn, 

SgkLTd, N, P, As, Sb, Bitftffti. **- 
MGKJI1 5k LT(1, *<0fl»fcfc» A 1 2 0 3 , Mg 
O, Ce0 2 , ScAlMg0 4 , Si02, If^SBJ 

7-f/l^ h'^-/U, 75Xf ■< -y^OjiHJlSrJ&Rtt 

miw mt&ssm-^^mtLtim. mm. 
sca i Mgo 4 mfim^htit. ztihu. -kxnm 
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?wft?%.mn%mx- %.ixti>o. «s«cxe* 
^^m^mmxhh. *tz. y-hmtMi 5 

tm&ottnt ix. mm. zm-.Li.o. z 

ni-x (Liy Mgx - y ) OWZm^ZttfX'Z 

h. 

[0026] S i N(l, Mitf. T5XVCV 
D , XK-y ^ V y^flODHTfMW-* i k & . 
10 S i0 2 (ls «itf. 77X7CVD. XA' 7 ^ijy 

[0027] 314 fc, SKI 6(1, £fc, *£J£1t<D*ffi 

7?l'-l- (PET) . TJX-l-v? . !K!l7-7^l' 

20 mmzit. wmm&m^t&w ttz. mm*. 

[0 0 28] (2) 1fit 

-mtsmti. zixn. mi (a) nmmzm^m 

Wth. y-YnMlAbLX I TO (^yWK- 
r^ft-rf) (M, 120nm)«?a^7X, 
77^f7?, ^»JV-^«0^16 (M, 0. 7n 
m) ^fflUS. i<50 1 TOmfctlzm&nmZ (Mi 
ff, 4 0 0-5 0 0nm) O^'-MfeSll 5(1, Mi 
30 (£, 7^7 tXS i Nx , Si Ox V 
D, AI2O3, MgO^o^XdXA-.y^'jy^Sr 

1 5 1, i k £ i 0 , mm 

CC rtiVXV— f-«MtffiCVDa, XA-. y ^ijy^ft 
^X-3 dS^«7C*k LT, MitfN i SSSHoLfcZ 
n OCOf-^ 11 5rMia-C'5 0~ 1 5 0 n mitSt$ 
tfz. ««*fHi. Mid*, S^El x 10-1 to 

r r, «}SJgl O^OrggT&S. ?A>^, 7x 
40 -y Fx-yf-yiy-Xdh'^-fX'y^-y^J: 0f-v*/l/JB 
1 H&lBlLfea. 7^StMA 1 (7)y-7. 

1 2, FWV 1 3c7)«-«aES-H»t, •f+*/WtRt^ 
f-+*/HB«r*<iW. Mi(f3 O^ma^l 5 0/im 

y-htmiMl 5k LTSOG^xtfyn-hLTffiia 

nffiti. -we* 1 ). «*m, #a^*7>-^, isti 

50 JSEEJe-tSCk^-C**. 
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[ 0 0 2 9 ] iiTs ^^S»ft«ft*BMW-4fc 

*>«)it18fcLT. 8&*oF?yi''x*1»tt0!>K 

BJ]0S:*r$\ 03 (A) «. y-F*EVgfc-50»fc 
5 viTSofcfc **>y-x • F W y|BW>TOE • 
(*tt£jS"f. iOia-CJis <**y7*2B£ (deplete) 

■CV>4. «BHCil l )tt<J:?i(h'W>ISI 

d o est? < <t 5 4) wfcft tffuf v ^tft k ea 3 

(B)tiy-X- FM ytSJO^EEVd s£l OVTH 
56 Lfc t £ F M ^mSS I d £ y- F«EV g 

PbIZ nftiffOHaiSrftaJi-* F-J— jWHSU **** 

ttx i> -titfe ft v >£ t mm-fr 4 1 

0*omT£ffi«T4»%iLT»^;h.TU4. 

5-Lftv^t, y-hmffvgfr^fcLTixii^-ft 

Xt UTt FW yliSI d*^7UftV^* f *o 

fc. ftfc. «itf, 6 o o , csflrc«r--;i'*fltf 
coo3o] zozuz. mm*, rvijvmamxt 

+Mz±.if £>*iftvvttf>, o f f floret o nttJBfcH 

M--y-<o fm y«a*»anr v*4 . z oaft f 5 

VV^ommt. *&#ftZnO£***/WItCfl»fflL 
ftta^Sr-Bf ifcftfcL i *JJSJpLfc*&T 
t-t^lSfc^BWffl ( 6 0 O'CT^T--^) fcitSftO 

[003 1 ) oiTK. 04 F 5 yi-'X 9<7) 

wm ( i ) fc^-r. #«*>y-F*Evgfc 

fcWtFMy- y-^<ffVds*SftStttS« 
FN ymSS I d tiff, BfeSO J: o iz . y- F«£EV 

F M y • y-X&EV d s #4—6 VffiffiWy** 
7L-C^4.r£:#*«lf2T-£4. £<?>J:3£, *SMB«F 
5 y i-'x ? « , . y ■* *;Witf>® j£0lST7--rt' £ L 
ft<rfc. Ijffion-off^tttywm 
fi4. 

[00 32] 05 *f|H3^F7yvX^O?ttt0 
(2) Srjjrf. 05 (A) . (B) tt, *4 FM y ■ 
y-xiEVds <«k l ov) tefcvvty-MBEV 
gfcSfLStffcfc *«FM y*SEI d&tf 
I d£**l-e*l>jrf. 05(A)H, on/of fifcS 
Jl^tlr^WcLfctOT. o f fttJRTl 0- 1 0 A. 
ONttWCl 0- 5 At 5«rJ2Lktf>o n/o f f Jt 

2X1 05 ) fcHMl/CH*, 05 (B) «, h 
5 y y'X ? ** o n tfSKft 4 L- # V Mfi£ :£tf>4 fctf) CO/ 
7 7t, ZZVit. -WfcLT, 1. 4ViV^L§V> 
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mWMUi. tfz. $»F7>»^I1 Li F 

[0033] (-3 ) m<rmm<r>mm<r>F et 
06£. *%mz&&h7> i Jz.?nm2(Dmm<mB 
mmmt^t. me (a) t^sasj:^ »i« 

0 , f-v^-/H 1 1 . v-x 12. fu-< y 1 3 , y- 

M4. y-F^/il 5, Sffil 65-MxS. SKI 
10 6 t±(C{4 s f-^ *;WB 1 1 tm&Ztli . 

i y-h^rai5. y-xi 2St/FU"f y 

13*^§it§. y-FIBWl 5co±tcii, y-F 
14*^J«§nS. 

[ o o 3 4 ] 06 ( b ) cii, jh i ^Si(nmtffsssi& 

Wi. y-xi 2&vf\s4>i sm-i 
i *) , y— F l 4*^> 3 7 F3-- 0 . *ivWx 
d^>M-C(i, 01 (A) fcit^Ty-F» 
20 nil 5*<ftvtfy«\ y-xi2a^Fv^yi3ty 

— f i 4 1 (OBKiaaftBRiaw^it^* . 
[0035] m 7 tc. ^mzi&hbyyisxfcoms 
trm^mmimwm^t. mi ( a) 

' 30Hit^JR<?DF5y>''X5'Ji N FETfcM-f&icO 

+**Mi2\. y-x2 2, Fi^^y2 3. y- 

h24, y-Mfi»W2 5 s *«2 6€:filxS. ««2 
6<7)±ty-X2 2R0 c Fb'f y2 3MBASfl«. £ 

*;kJI2 1Ktt, y-Mftl*12 5*«»«t5ft 

30 4. y-FtGKV2 5<0±ttt, y-F 2 4 * { )BE$n 
4. ££tii. y-F24, y-F*61iS2 5Sl>'yA' 
^«2 1*\ MI Sffijtfcft-?-CV%4. 
[0036)07 ( B ) fc, *«BBtfll* YyVi?X? 
(Om 3 OHSg«O^«<7)^^B}ffl0 $r^-f. ZCObyy 
iSZfit, Wi2<7>nfo<r>j&BO%m'h t ) . 07 (A) 

F y y vX ^ k {i , y- Fi^il 2 5 
^ittfcfe-f. y-F2 4ty j r^Fil2 1 tifii^a v 
F*-»&<0«BSi:ft->TV^. 07 (A) W.t-Jtcy 

- F3€»Ji 2 5 £*rf 4^(4, y- F«EPJDtg£E<0*J 

40 mm^\ intwL. 07 (b) wi^cy-Me 
«ki2 5t*Lftv^j±. y-F-y-xra&tfy- 

F-FM yrac7)^WE* J fi<ft4. £<?)%& 
tt. IBSrn-txiiflBHtfti. 
[ 0 0 3 7 ] 0813, *«iflt:«4 h5^^«354 
cOHifeO^.^M0 Sr*-T . ffi 4 OHMO^ct) F y 
y fx tit. FETtzmt&itOTh*). f-^*;HB3 

1, V-X32 s FW^fy33. y*-F34. y-h^ 
g>J13 5. S«3 65rfiiii.4. S«3 6<0±{cy^^/l/ 
1 3 1 im&ZtLl . 3 1 teli. y- F^i 

50 JB3 5*«»«Stl, y-F»BW3 50±fctt, y-F 
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1 1 

3 4*>'JFMSil4. y-*3 2&tfKWy3 3(i. m 

mm<omt ix y- b 3 a ximmfct&z 
t iz* *) . h&m 3 5 s-^ns-rs i b i>x-z h . 
1 0 0 3 8 ] %a . ±a*>a 2-^4 wisssojgffittj 

fct>«)i:H«-C»a. 

[0039] (4 ) WX-yhvy'JXt 

tf-yh? y : JZ?mt&i>CDX\ 1, 
X 5 -/ ? 4 2&tf:JU??4 3. <-Xfi4 4, x$ 

6. 

[0040] npnfh7>i/xn-ti. x5-y^4 2 

*-*4 lU^»^W#fcJ:D#ja3ii*. 
^SS4 4. X 5 >y ^^4 55.^31/^^11^4 6 (4, 
<-^4 1. X5>y*4 2&tf:Jl'7*4 3.tfc<Hl< ! 
tlWti&tli. PJfil(C, pnpBhyyiSxfX'li. 

tt, pJKSJH^fcfcJ'JiBJS&fU ^-X4 1U, n 
Bm\ i m#tiz£t)Bf8.2ti&. /MX-yVyyVx 

x\ \s-*rmm<n*M$i*mki-hw&mz. mz 
nmx-bz. 

[ o o 4 1 ] mz. &mimm<rMmz^uxw.m 

t. nWWWm&t L-T<4. M£tfn#ZnOj&*ffiJ8 
Sfli. n^ZnOJ4. flUtf, IIISot^ (B, A 
L Ga. I n. Tl ) . VIIftJEJS (F, C U B . 
r , I ) Srh'-rU 3 4>(c3d**AK7c**r*-:7" 
LfcZnOT**. pi^ffl^NWItfc LTlis 0Utfp 
#ZnO*«teHJ3fl&. P^ZnOli, flUtf. I Ktc 
J!t (L i. Na, K. Rb. Cs) . V®otS (N, 
P, As. Sb, B i ) £F-7U ££>£3djgjM 

[004 2] ^-Xf|1§4 4, x5-y^m«S4 525.1X3 
y-X12, KM VI 3X(iy-M4<J0«f4tR« 

mmmmtixit. mta. nm 

7tS (B. Al. Ga. In.Tl), VIIttjHIS 
(F. CI, Br. I ) . ItikTCM (L i . Na. K, 
Rb, Cs)tf)V»'Wl*»$H-7 , tfc*«ttZnO, X 
{4&S7C3?£ K-rL&V^fEftZ n O^Wj§BJ]^mtt 



(7) WH20 0 2-7 6 3 56 

1 2 

€ffi44. x=-y^m®4 52i^3Ui7^^S4 6fcL 
Ttt. *«>ffifc. I n 2 O3 . Sn0 2 . ( I n-S 
n ) O x &£09QW«**Jflti*£ fc#T* &. * 

amrtmHwcb. a i . cunwaa*. 

10 [ 0 0 4 3 ] £0>J: 3 fc. *RQ0)fl!!a$IKa£ 

ftwsfiu wcpjEKflaaa*^**. pS 

X'%& COX' . E^IH>J6fflJC*Sa<OJ[£36 t 0 § . 

[0044] (5)mmm-mfomm 

mi 0t. «JWg¥#<*^a<OfBriB0€:^. ifili. 

20 2. HMyi3. y-M4. y-M6HUil5A^ 
S«l'6fcffllifch5y^^<o±fi:. ^^>t. m2« 

? b^cohyyitxfnrmzit. mim57Rx/mn 

2<?)Yyyi;x9zn<m\,zm$.-?bi><?)X'foh. s&2 
cr>hyyiSZ?kLXlt. mLt^hmms9tmwL 

Zil, -5-0±^. JB2*>V-*5 2. ^2WH^'f >5 
33Wg««H4. £n^5r§^l-5lc^2<7)f- 

[oo45]jas®57. 59^««{4. y-vwm 

1 5t|5|«^0i ) ^-C'iftV^U, 1 6 b [Slttcoffi 

c7)l6^^^«&ffl^ ^ ^■Ci^V^ 0 ««jg«l5 8(7)W4(4. 
y-X12. FMyi32Kf^-M4*f:R««0t) 
{O^ffiMtiifc^S*. =5r*5s *6J$S5 7 (XI45 
9) 5-. ^jM^JII 1 (X(i, ft*;Hl lty- 
h^Jli 5) <r>mZX*)-\-#&<-TZZbiz£*). m 
Wmm 5 8&t^ettJ|5 9 <XI45 7) $r=tBS-r^£ 

40 [0046] Yyy ; SZ.?£9mtZ>fete. 1-**-)l'JS 
11, »2<0^-+*;l'«5 1Xl±lft»B5 7*(±. ^ 

mKmcn^^mt-thi.oi.zLx^w ttz.m 

®thYyyi/X9<r>mt. <£ffitcj&tTaS<om 
Men h 9 > x'X 9 £ SSJMJR LT ««-f * £ t * J T' S 

50 [ 0 0 4 7 ] ( 6 ) ^^fg^\^31ffl 
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Hll (A)Rtf(B) fc, #5HHfc«*FET*«}|£ 
ST0>MM3MJ Lfc^*§SB<9»rai0&tf 01S0S: 
Sr*. 011 (A) <7)Mm®<0a, b&Vcli^ 01 1 
(B) OEMSOa, b&tfcldW&tt. 
^"CJis f^WS6K y-*6 2, 
y-b64, $ , -Mft*W6 5&tf£«6 6fcJ:">b5 

6 3k¥mm6 7vm&m&ztii. y- 

xmffi 6 8 » y- h «ffi 6 9 fBt8&«ffi 6 0 tfmi 

flv^.-*, FMV6 3kLTp»W|ct«^*: 
[0048] ¥*{M6 7IC. y-h 6 4 

&¥2gtt*m£fflvv juntas 6 o(c99i*«stfH 

83fca<«ri£k=5:.&. 4fc. aHK6 6fcagj*WBfc** 

S Z t izX 0 , "TSftteSSSW* £ k fc T# * . 
[ 0 0 4 9 ] 0 1 2 (A) JKMB) IC, *»JJfcffiS 
AM b ^ y y'* * £S&ftflfM tSffl L fc¥ 
^ft^B<7)Brffi0ai>'[lIK0Sr^. 01 2 (A) m 

Wm<T>a. bRVclt. 012(B) W[I]igHOa, b 
StfcteftJEBI-S. i^rAM^tli, ^-X7 1, x 
$.-y?7 2RV ; 3]s?<?7 3, ^-Xliffi 7 4 U 
??m®76. »R7 7fc:J:D, hyWXttm&H 
til. ZUZ. x5v*7 2*5«Wfc>±fc:s ¥®fWI7 
8 jWBldt$*l.& ditci 1 ). k^ftJB 7 

8T&3»m$ftl>. 4fc« ¥#ttfl7 8fc(i, % 
3tgP«®7 9*W$iXl.. lS'^72tUnW 
**fcttfflLfc%&tt, ¥#*l7 8ttp#¥3WfcfcJf! 

[00 5 0] ¥$ftJ17 8{C s ^-X7 1 t|5j«co» 

zm^zuzx^ %xmt. mz&^x&rmzm 

8*&mW*7 9<D±. X<3, Stt7 7(0T) »fcE 

*** i t k i 0 . TOetaaw* i 1 1 4 . 

[005 1 ] mi~m3<0SlteOTJBfilWh7>x 
X*(COlvcfc» MR£. £Bt8?£^jftLTl»ffikL. 
•Oll*£fc-£4 4fc, JiiJkoRWrU. 



8) ^20 0 2-763 5 6 

1 4 

<(ix$v?) ka«Lfc««£«JHU;* J , £fU=RB 
Mi-f, V-X«L<ttKMy (3l/?*£L<J4x 

JHy-fsr-K-ctu— f^-fsj— HrtJ:<, a 
mzimtzt. mw%h<7>i;z?iz£t)m%z 

n 0«#*f - k t«t 0 s £TaBJKr¥*# 

gmittJ8.-t&Zti>X'*b. *fc. -»*a»nfc-*4 
10 ikfCS4. 

[ 0 0 5 2 ] $ fcic, $££$k UTIi. 
^y^rnflfiS. k\ iSS^ffilS 

timLxvb'tttottzbtfvtt. 

JSffl-fSilk 

[0053] (7) ^^y'SWJUB 
013 (A) (B) C N *«BBfcffiiFETt^t 

20 >j *7om«j(3Ijb l^t'am xonnssa^iaiMa* 

^-f. 013 (A) <75»fM0<7)a, bai^cU, Hi 3 
(B) SD|eJS§0<7)a, batfciCSf^*. ZCOTrtJ 
XX'lt. ft^HSl, V-X82. F^^y83, 
y- h 84 ; y- h^«8 5Sl^S«8 6 fc«fc 0 b 5 

>fx?tfBf&Ztil. y-^8 2±Wi, i<ikH« 
<03!S»«1»mic J: 4^««8 8jWBj£3*i* . $ ^ 

LT4M»»fllX«»*)i8 736«»jS*ix. i^^>«S 

itit\m<r>i&mmzMf£ txmi lx i>&\ 
tfc. 3>T>wmmtixii.. Ki^fyxtty-^ 

tmztitcfm<o*mm®ximmmm^x 

i>&\<\ ayryvtjmtlWBtmtLXli* 
40 [0054] *fWBtffi&^^-9h9y>'*^ 

fflRjitafiay^yifSrJBrtc-r 

SdkCctO. ^^U'\iCffl-f4>:k* { T'§l.. -T**> 
yy'X^Cii^T. 3U^^^t<lix = .y^tiSi^L 

l < \mwmw& k , c ««*±oifi»i 

k , JS»)i±<0 i l i ^*JiX{i#*® k t= J: 0 3 ffn 
Sr^-rSik^T^S. 

[0055]^*J» ^^UtJCffl-tSBMi, h^yv-'X 

so tm3>T>yz-?vv7xmzmp\L, %?v<tv 
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[00 56 J ( 8 ) HffiSl.tt&S^S AW (Surface Ac 
oustic Wave) 

LtMimi*t. mi 4 (a) (cii, saw«« 

$•,014 (B) IZH, -5-cOB-B' BfffiiaJ^il-e'n 

[00 57] SAWJi. S«l 1 1, 1 2. 

ATJBfiil 1 3RVftm&l 14£fl§*.l>. SAW 

s AWiO? < /i^ftttfcj: 0 s mM.<7)H J $#tiij}WMl 

1 2 t±*feRtt^^fr-e$) o . <-xt lt(±. mi m 
mmmx-m^.t^mMm'Mm^ z t tfix-% h . ¥ 

SffWIl 1 2bLX\t. fflxtf. UIO{iiS:£Bt>??& 

®&z no, sin, s i o 2 momwm&tmm 
mu&zttfx$&. 
[0058] ( 9 ) twmwi&m 

comTtm-mmzftfct&zttfX'Zz. 
^vvyvxfk. iii-aaxfiji d wmizxmm 

ZbhX'%&. Vyyi'X9X\±Z<VYyy : sX?X j m 
ZbtfX'ti. ttz. hyy : Jz?<V7<.ZZ. J¥S, 1? 

%tn. m&^ya-txmzmtxmmmt&z 

mizfoixwmizthzttfxzh. 
[0 0 5 9] tUs m.Wnm*m&. m^ P wm». 
mBmnmtmwmwm&mib ix, 

Ztilzmbti&i>c0X'li%\,\ Wifcf, SHfcESttZnO 
JJW(C*>. UMfcV^S^AEIBMgx Zni-,0, 
IHbfrFS^ASgBCdx Zm - * O, IKbfrKS? 

[0060] JjLBfi^fcffitfc, *fK«i. *H3fc~X 

mmmmmmwrnLxm^m-th hjyitx*. 

f&ffc-tyy-, -f-cOtJAv SAW(Surface Acousti 

c wave). Em&z&fr-strfttiT'^ uzmm-r&z 

ZbtfX'%&. 8fcfc,.*»»±, SIMPWKBSO* 

ss. wttr. 9 v^i^)\s. xiy : fiy 

?t*4z\<z, T&mz-t&c\ttfx'%h. mwx-h&z 



(9) ^2002-76356 

1 6 

^mzOMx-hi. 

[006 1] 

[#5i*>»*] J: 5 fc . KlJbO J: 3 fc, Z n O 

4SRJB«fc J: *>T i, , BfS«)o n-off tt&vmb 

&mx. mmmmm-timiz^mmmv 
yvvx?mmhztifx*%h. *#yw=J: 
io it, *#^tm»B»s ftjwiwa 

izttf-vzi. tits wmzxit* *m#<wm 

[0062] *7fc, W^ciSt. jgaflh^y^X^ 

3t#^oigt!)ffl, yffl^wj: 5&t?rt4 xmx-. 

20 immmmmw 

[Hi] *5MBfc«& b7^^fi commmm 

[02] 3d»Wi*7C«<0I<-7 , *i:fta*^)RH«K 

[03] ts£*t7) b 7 y j;x ^»tt«I. 
[ 04 ] fcUkco h y yzfzfimnSWm. 

[ms\^mm>vyy^^<n^m(2) . 

[06] #3&HJ|fc& S h 9 > i?X 9 CM 2 iOHJfeO^® 
O8)iffl0„ 

30 [07] * JHB tffi hVyyi>x^<m3 comm<OMB 

[ 08 3 h 9 v xx ^om4 o9Ett^DI 

eoafrB0. 

[093 6b7Vi/'X^I5 <T)%)&<r>m 

[010 3 fiyS^^«^fi<?)IJrB0. 

[01 1 ] *«Wfcffi*FETS:»3tt3PF«IBIbtaSffl 

[012] *jWHfc«*A^^-9h9y^^*jl3e 

[01 3] *fHBtfiR4^!K-9h5^^^S:«6}K 

[014] *?PIM5*ift;f> x<7) s A WKjgffl 

1 1 ^-v */Wf 

1 2 y-x 

13 h'W> 

14 7"*-h 

so 15 y-himm 
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me] 
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s. 
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(14) 
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(51)Int.C1.7 
HOI L 



HO 1 s 



27/108 
21/8242 
21/331 
29/73 
33/00 
41/08 
5/026 



F I 

H 0 1 L 27/10 



29/72 
41/08 



33 1 
6 1 5 
65 1 
67 1Z 



f-n- K ( 
5F083 
5F 1 1 0 
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(15) 



^2002-76356 



F ? - A (## ) 2H090 JB02 JB03 

2H092 JA28 JA37 JA41 KA10 KA12 

KA13 KA19 KB14 MA26 MA27 

NA22 PA01 

5F003 BA92 BH05 BM04 BP08 BP23 

5F041 BB26 CA02 CA04 CA41 CA46 

CA82 CA88 CB15 CB33 FF01 

FF11 

5F073 AB14 AB16 BA09 CA22 CB05 
GA38 

5F083 AD14 AD70 HA06 JA02 JA19 
JA31 

5F110 AA06 BB01 BB05 CC07 DD01 

DD02 DD04 EE07 FFOl FF02 

FF03 FF07 FF27 FF28 FF30 

GG01 GG24 GG28 GG29 GG33 

GG43 GG44 HK03 HK07 HK08 
NN72 
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